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Cytotoxic Components from the Roots of Atalantia buxifolia (Poir.) Oliv.
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Abstract: Nine compounds were isolated from the ethanolic extract of roots of Aralantia buxifolia (Poir.) Oliv.
by means of chromatographic technology. On the basis of spectral data, their structures were identified as
buxifoliadine A (1), 1,3-dihy-droxy-2,4-diprenylacridone (2), 5-hydroxy-N-methylseverifoline (3), buxifoliadine
B (4), N-methylatalaphylline (5), atalaphylline (6), atalafoline (7), aurapten (8), and coniferyl aldehyde (9).
Compound 9 was isolated from the roots of A. buxifolia for the first time. Compounds 1 and 8 showed cytotoxic
activities towards human hepatoma (SMMC-7721), and compound 3 showed significant inhibitory activity
towards chronic myelogenous leukemia (K562).
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1 01 8 X AT 40 i (SMMC-7721) B 40 Jif 25 3%
PR ALY 3 01 P T 1 L5 200 B (K 562) f 14 5
B T BRI AE RIS . AR SCHRGE X 2k &
VI o3 B alidk, S5 R 5 DL AR M T 1

1 A RFRIT 1%
1.1 #14

IS A RN UF 8 MR T 2011 45 4 A R A5 r
BT, IF 28 rh B I RO B2 B Bl AR
AW ST AR IE AR B 5 D %5 22 B BRI DF 8 8
4 Ut 8 [Atalantia buxifolia (Poir.) Oliv.], FEiIE f5 A
(AB201104) 77T H [ HAwts ol B2 Be $ts E )
HARMFIT

N9 40 L (SMMC-772 1) RS P 86 J5 1 1L
2R (K562) W [ o E R 2= BE M2, 725 10%
/NG B RPMI1640 5533, T 5% CO, WRJE
90% LAk 37°CiaAE iR, WEEELANI ] 0.25% JE&
it I A

1.2 (&85

A6 50 %8 vw X-5 B I SO AU GIRBE R AR TE) 5
API QSTAR Pulsar i % {%; Brucker AV-400 %!
S % G AL (TMS B A5 ) s Brucker AV-500 74
3 A% WG AU(TMS R N #1) 5 CO2 15 37 46 (Sheldon
Manufacturing Inc.); #§ TAE & (LB R IO A
PR R EEI P45 ) ) s MK3 B (B R i
FRS T 2 HTRE RS (200~300 H) A 2 2 M ik
I (75 8 W VAL T.7), Sephadex LH-20(Merck 2%
Al)o DU LA EUME 3R (MTT) . RPMI1640 35 55 A
PP A Eh 7 W PBS (AL IRA R A F) ) 235 KR C
(Kyowa Hakko Kogyo Co. Ltd.), DMSO K4r#74li,
FEEUR 5318 i FHR R 2k 2% Tolk i)

1.3 REFH B

T OFEAR I T 5 I TR (8.4 ke, AR 73
B 95% 1) SEERRRIARAR L 3 UK, BK 10 L I
R 20 LT G AR B LR T /K ok
SRR, MR AT EE L LR TR L IE T AR R,
FSEATHEEHS 5> (127.5 g)  LBR RS (183.0 g) FIIE

TEEB(293.0 g). LFERLTERHRAY (183.0 g) SRAHH
FEFAAEZHT, DA k- PR (12 DPERE, 2 Brilk
&R HERA, G IR A, R, e dn iR
153 7 457 (Fr. 1~7),

Fr.l (282 )& ik AL 2 M7, VLA i k- &
B2 TR (6 0 1~0 = 1)H6 BE VR, 45 2] 15 4> W40 43
(Fr.1.1~Fr.1.15), Fr.1.5 (1.8 gfk¥X % Sephadex LH-
20 (=W BE- R 1 DR ERERAEZEHT (A
fik- W2 LT 14 = 1)V BIE S 1 (140.1 mg);
Fr.1.4 (1.6 g) &R ERERHE)ZHT, LLAIEE -2 12 £
B (16 : DVEBS 2L A 2 (127 mg) Ak &9 8
(120.6 mg); Fr.1.7 (1.5 g) &REBALZMT, LAAT k-
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1 1) AR B 2 B (T - PR R 12 = 1) PR AS 21
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FEREAEZEAT , A= %e - FHEE(L - 0~0 = 1)BRRETE
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K Sephadex LH-20( =4 - FHEE 1: DRI K
RERCHEZ T (I - 208 .16 11 : 2) e iifg 2 b &
¥ 9 (2.0 mg),

1.4 S FERE T &
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) PR X B (22 245 R C)F 6 AN Rk &
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i, BN BETE 3 AP AT
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5 7 BE A1 B0 M R, I BRI RO TR e
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e, BT 5% CO, T 90% L) b, 37 CiaAf %
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TEE S, 10 uL, 2kEE 8535 72 h 5 BU , & T Wi
T AL S, R RFLIINA 5 mg mL”
B MTT % (% T A5 Eh % W PBS) 15 pL, 37°C
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KR 4 hJE, W W W, B 45 fL A 100 pL
DMSO, Fe i , 1 4 M 5 S A & T B,
490 nm I AL OB RE(A), THRAE KA
(%) = (1- G4 A (H / BIPEXT R A
1) x 100%.,
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1.5 HEE

Buxifoliadine A (1) WO A (N ),
C,sH,NO,, mp 155°C ~157°C ; EI-MS m/z: 407 [M]
'H NMR (CDCl,, 400 MHz): § 13.99 (1H, s, OH-1),
7.87 (1H, dd, J = 6.4, 2.9 Hz, H-8), 7.16~7.13 (2H, m,
H-6, 7), 6.14 (1H, s, OH-5), 5.30 (1H, t, J = 6.6 Hz,
H-2"), 5.27 (1H, t, J = 5.9 Hz, H-2"), 3.81 (3H, s,
OCH,-3), 3.59 (2H, d, J = 5.9 Hz, H-1"), 3.56 (3H,
s, N-CH,), 3.44 (2H, d, J = 6.6 Hz, H-1'), 1.81 (3H,
br s, CH;-5"), 1.79 (3H, br s, CH,-5"), 1.70 (6H, br s,
CH,-4', 4"), “C NMR (CDCl,, 100 MHz) 45 ) )&
W1, BREIEERE S SR 814k 1B A —FL, i
¥ 7E K/ Buxifoliadine A,

1,3-Dihydroxy-2,4-diprenyl-acridone (2)
ATk K, Cy3HoNOs; EI-MS m/z: 363 [M]. 'H
NMR (CDCl,, 400 MHz): 8 14.44 (1H, s, OH-1),
8.33 (1H, d, J = 8.1 Hz, H-8), 8.20 (1H, s, N-H), 7.59
(1H, dd, J = 8.2, 7.4 Hz, H-6), 7.22 (1H, dd, J = 8.1,
7.4 Hz, H-7), 7.12 (1H, d, J = 8.2 Hz, H-5), 6.37 (1H,
s, OH-3), 5.31 (1H, t, J = 7.1 Hz, H-2"), 5.20 (1H,
t, J = 6.6 Hz, H-2"), 3.53 ~ 3.49 (4H, m , H-1', 1"),
1.96 (3H, br s, CH;-5"), 1.87 (3H, br s, CH;-5"), 1.80
(3H, br s, CH,-4"), 1.78 (3H, br s, CH;-4"), “C NMR
(CDCL;, 100 MHz) ¥4 1)@ W38 1. bRk isEdE
5 3CHR[16] il FaA—3, B4 5E  1,3-Dihydroxy-
2,4-diprenyl-acridone.

5-Hydroxy-N-methylseverifoline (3) i B
5T AL, CpHysNO,, mp 192°C ~193°C ; EI-MS
m/z: 391 [M]', "H NMR (CDCl,, 400 MHz): & 14.40
(1H, s, OH-1), 7.91 (1H, dd, J = 7.0, 2.0 Hz, H-8), 7.28
(1H, dd, J = 7.0, 2.0 Hz, H-6), 7.12 (1H, t, J = 7.0 Hz,
H-7), 6.65 (2H, d, J = 9.7 Hz, H-1"), 5.54 (1H, d, J =
9.7 Hz, H-2"), 5.30 (1H, t, J = 7.3 Hz, H-2"), 3.74 (3H,

s, N-CH,), 3.38 (2H, d, J = 7.3 Hz, H-1'), 1.83 (3H,
br s, CH,-5"), 1.69 (3H, br s, CH,-4"), 1.51 (6H, br s,
CH,-4", 5"), “C NMR (CDCl,, 100 MHz) ¥z ))&
L3 1, 'H NMR E4 5 SClk 1014538 S A4 — 3,
% 5E A 5-Hydroxy-N-methylseverifoline,

Buxifoliadine B (4) B (N D,
C,,H,,NO,, mp 238°C ~240°C ; EI-MS m/z: 393 [M]',
'H NMR (CDCl,, 400 MHz): § 14.65 (1H, s, OH-1),
9.66 (1H, s, N-H), 8.16 (1H, t, J = 4.7 Hz, H-7),
7.48 (2H, m, H-6, 8), 5.71 (1H, t, J = 6.4 Hz, H-2"),
5.60 (1H, t, J = 6.2 Hz, H-2"), 4.04 (2H, d, J =
6.4 Hz, H-1"), 3.84 (2H, d, J = 6.2 Hz, H-1"), 3.76
(3H, s, OCH,-3), 2.41 (3H, br s, CH,-4"), 2.23 (3H,
brs, CH,-5"), 2.21 (3H, br s, CH,-4"), 2.11 (3H, br s,
CH,-5"). "C NMR (CDCl,, 100 MHz) %4 9 )& UL
1o FARPEEECRE 5 SCHR 84 E BA 2, w2
%€M Buxifoliadine B,

N-Methylatalaphylline (5) B A (N
Fiil), C,H,,NO,, mp 192°C ~193°C ; EI-MS m/z: 393
[M]". 'H NMR (CDCl,, 400 MHz): & 14.83 (1H, s,
OH-1), 8.20 (1H, dd, J = 7.4, 1.6 Hz, H-8), 7.63 ~
7.54 (2H, m, H-6, 7), 5.82 (1H, t, J = 5.4 Hz, H-2"),
5.72 (1H, t, J = 6.8 Hz, H-2"), 4.11 (3H, s, N-CH,),
4.01 (2H, d, J = 5.4 Hz, H-1"), 3.88 (2H, d, J =
6.8 Hz, H-1'), 2.28 (3H, br s, CH,-4"), 2.27 (3H, s,
CH,-5"), 2.22 (3H, s, CH;-4"), 2.16 (3H, s, CH;-5").
“C NMR (CDCl;, 100 MHz) 88 09)@ W3 1., ik
P B 5 SCHR[10,17]40 8 A — 3, Bl s e
N-methylatalaphylline,

Atalaphylline (6) OB SO ),
C,3H,NO,, mp 244°C ~246°C ; EI-MS m/z: 379 [M] .
'H NMR (Acetone-d,, 500 MHz): § 14.63 (1H, s,
OH-1), 8.95 (1H, s, N-H), 7.76 (1H, dd, J = 7.9,
1.0 Hz, H-8), 7.20 (1H, dd, J = 7.9, 1.0 Hz, H-6),
7.07 (1H, t, J = 7.9 Hz, H-7), 5.27 (1H, t, J = 6.9 Hz,
H-2"), 5.15 (1H, t, J = 7.1 Hz, H-2'), 3.65 2H, d, J =
6.9 Hz, H-1"), 3.48 (2H, d, J = 7.1 Hz, H-1'), 1.98 (3H,
s, H-5"), 1.80 (3H, s, H-5"), 1.75 (3H, s, H-4"), 1.67
(3H, s, H-4"), "C NMR (Acetone-d;, 125 MHz) % ¥
IHE W 1, FRBEEIE 5 SR [17,18] B A
— 3, % R Atalaphylline.

% XL 4% Rl (Atalafoline, 7) B (5 B (T ),
C,;H;;NO,, mp 186°C. ~188°C ; EI-MS m/z: 331 [M]"
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Table 1 "°C NMR spectral data of compounds 1-6
No. 1 2 3 4 5 6
1 160.1 159.4 159.2 159.0 158.7 159.3
2 116.5 105.8 110.5 113.3 108.7 108.4
3 164.7 159.3 161.5 162.0 161.2 160.1
3-OCH; 61.6 61.5
4 114.9 100.5 107.0 108.1 106.9 104.9
4a 147.2 139.3 146.6 1384 148.8 1393
5 148.4 116.1 145.9 144.6 148.1 145.1
6 120.1 1334 119.9 121.0 118.9 116.5
7 1232 121.5 122.9 122.8 121.7 121.4
8 117.9 126.2 118.2 115.1 115.7 116.3
8a 125.6 119.8 125.4 130.9 124.4 120.7
9 183.8 181.5 182.0 181.9 182.5 181.8
9a 110.1 104.6 102.3 106.5 106.6 101.7
10-NCH, 47.0 48.6 47.8
10a 138.5 140.0 137.1 134.9 137.8 134.6
' 22.8 21.8 21.5 22.1 21.1 22.0
2' 122.8 122.4 122.5 120.9 122.4 122.6
3! 131.7 134.0 131.2 130.8 132.8 131.7
4 17.9 259 17.9 17.2 17.2 17.7
5' 25.6 17.9 25.8 25.0 25.1 25.6
1" 26.4 222 121.2 23.0 26.4 229
2" 123.7 121.8 123.7 1213 122.5 1234
3" 131.9 136.4 76.5 131.0 134.0 131.9
4" 18.1 25.7 27.2 17.4 17.4 17.8
5" 25.7 18.1 27.2 25.1 25.1 25.6

“: CDCl,;, 100 MHz; *: Acetone-ds, 125 MHz; 8: in ppm.

'H NMR (CDCl,, 500 MHz): 8 14.13 (1H, s, OH-1),
8.06 (1H, d, J = 8.8 Hz, H-8), 6.95 (1H, d, J = 8.8 Hz,
H-7), 6.39 (1H, s, H-4), 3.96 (3H, s, OCH,-6), 3.88
(3H, s, OCH,-5), 3.80 (3H, s, OCH;-2), 3.79 (3H, s,
N-CH,). “C NMR (CDCl,, 125 MHz): & 181.7 (C,
C-9), 160.6 (C, C-1), 159.6 (C, C-6), 154.7 (C, C-3),
141.6 (C, C-5), 141.5 (C, C-10a), 135.3 (C, C-4a),
130.2 (C, C-2), 123.4 (CH, C-8), 118.1 (C, C-8a),
111.4 (CH, C-7), 105.8 (C, C-9a), 94.3 (CH, C-4),
60.9 (CH,, 2-OCH,), 60.4 (CH,, 5-OCHj,), 56.2 (CH,,
6-OCH,), 45.7 (CH,, N-CH,), iR % 5 Sk
(19148 — 35, e 2 7 R AR AR ik
# & N B8 (Aurapten, 8) TG 0 & AR 45 i
= & W %), CH,,0;, mp 63°C ~64°C;ESI-MS
m/z: 321 [M+Na]", 'H NMR (CDCl,, 400 MHz): &
7.62 (1H, d, J = 9.5 Hz, H-4), 7.35 (1H, d, J = 8.6 Hz,
H-5), 6.84 (1H, dd, J = 8.6, 2.2 Hz, H-6), 6.81 (1H,

d, J = 2.2 Hz, H-8), 6.23 (1H, d, J = 9.5 Hz, H-3),
5.46 (1H, t, J = 6.5 Hz, H-2'), 5.07 (1H, t, J = 5.2 Hz,
H-6'), 4.60 (2H, d, J = 6.5 Hz, H-1'), 2.13 ~ 2.09 (4H,
m, H-4', 5", 1.75 (3H, s, CH,-10"), 1.66 (3H, s, H-8"),
1.60 (3H, s, H-9'); °C NMR (CDCl,, 100 MHz): &
162.2 (C, C-2), 161.2 (C, C-7), 155.9 (C, C-8a), 143.4
(CH, C-4), 142.3 (C, C-3"), 131.9 (C, C-7"), 128.6 (CH,
C-6'), 123.6 (CH, C-5), 118.4 (CH, C-2), 113.2 (C,
C-4a), 112.9 (CH, C-3), 112.4 (CH, C-6), 101.6 (CH,
C-8), 65.5 (CH,, C-1"), 39.5 (CH,, C-4"), 26.2 (CH,,
C-5"), 25.6 (CH,, C-8"), 17.7 (CH,, C-9"), 16.7 (CH,,
C-10"). iR I i 5 SCHk [20] HE — 2, i
A A A N T

A tHE# (Coniferyl aldehyde, 9) &% {4 [ {4
(=5 H%%), CoH,005; ESI-MS m/z: 179 [M+H]. 'H
NMR (CDCl,, 500 MHz): 8 9.66 (1H, d, J = 8.0 Hz,
CHO), 7.41 (1H, d, J = 15.5 Hz, H-3), 7.14 (1H,
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dd, J = 8.0, 2.0 Hz, H-6"), 7.08 (1H, d, J = 2.0 Hz,
H-2"), 6.97 (1H, d, J = 8.0 Hz, H-5"), 6.60 (1H, dd,
J=15.5, 8.0 Hz, H-2), 3.96 (3H, s, OCH,); "C NMR
(CDCl,,125 MHz): § 193.5 (CHO, C-1), 153.0 (C,

C-4"), 148.9 (CH, C-3), 146.9 (C, C-3"), 126.7 (C,
C-1'), 126.5 (CH, C-6'), 124.1 (CH, C-2), 114.9 (CH,
C-3", 109.5 (CH, C-2'), 56.0 (CH,, OCH,), iR
TEECHE 5 SCRR[2 1 — B, SO AT

1 1Ay 1~9 fy&Ey

Fig. 1 Structures of compounds 1~9

1.6 AR EiE

DL EAE G2 MTT 304740 M2 15 PE I 1k
SRR A 1 X AR (SMMC-7721) £1
F99E M, H 1C,, b 62.5 pg mL s A& 3 % AR
S5 11 000975 200 JEL (K S 62) A7 B A B il VR, 3L 1Cs,
90.20 pg mL™; A6 W 8 XF AT IR 41 il (SMMC-
7721) A W B B0 7R T, H1Cs M 2.0 pg mL';
HAa Ak G Y 63X 5 bR b R 40 Mok o A K
A 1E PE. BH PR X BE 22 24 % R C XF SMMC-
7721 1 K562 # ICs, 43 ] A 2.20 pg mL™" Al
7.10 pgmL™',

2 ZE e

A B 5 %08 T8 F 5 A 60 Ak 2 80 B H A i
BRI PEIEAT O ST, b ar B2 ) 9 MME B Y,
4 9k buxifoliadine A (1), 1,3-dihydroxy-2,4-
diprenylacridone (2). 5-hydroxy-N-methylsever-
ifoline (3).buxifoliadine B (4) .N-methylatalaphylline
(5). atalaphylline (6). 75 XUH5 B8 (7). % %5 N g (8)
FHIAMARE (9). LB 9 i DR h o) B4
B ARG TS P A R R S 1 F 8
Xt NI (SMMC-7721) EA i 227 o, AL &
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